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Johannes Flacke, and Martin van Maarseveen 

7.1 Introduction 

Households in many Global South cities endure the loss of lives, illness, 
and property damage due to floods. Floods are the most frequent and 
damage-inflicting disasters worldwide (Chai et al., 2020; de Koning et al., 
2019). Of all disasters, they represent 69% in Africa, 46% in Europe, 
and 47% in Asia (CRED, 2021). Although in Africa the proportion of 
flood damage is still relatively low at 17% compared to 46% and 49% for 
Europe and Asia, respectively, their impact on both private homeown-
ers’ and residents’ livelihoods, and local economies is high considering

S. Chereni (B) · R. V. Sliuzas · J. Flacke · M. van Maarseveen 
Department of Urban and Regional Planning and Geo-Information 
Management, Faculty of Geo-Information Science and Earth Observation 
(ITC), University of Twente, Enschede, The Netherlands 
e-mail: s.chereni@utwente.nl; simba.chereni@gmail.com 

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022 
T. Thaler et al. (eds.), Homeowners and the Resilient City, 
https://doi.org/10.1007/978-3-031-17763-7_7 

127

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-17763-7_7&domain=pdf
mailto:s.chereni@utwente.nl
mailto:simba.chereni@gmail.com
https://doi.org/10.1007/978-3-031-17763-7_7


128 S. CHERENI ET AL.

the generally high levels of vulnerability in the continent (Fraser, 2017). 
In many African cities, for example, 62–70% of the population live in 
informal settlements (Simiyu et al., 2019), which in many cases are low-
lying and flood-prone. The combination of the flood hazards in these 
areas and the socio-economic status of the informal settlement dwellers 
is translating into increased flood risk. The frequency of floods is also 
increasing due to climate change. 

The flood risk management burden on governments has therefore 
become increasingly heavy (Jha et al., 2012). For this reason, govern-
ment policies in many countries have adopted an integrated approach to 
flood risk management, which acknowledges that both homeowners and 
residents can meaningfully contribute to the risk management process. 
Homeowners’ and residents’ mitigation efforts have therefore become 
integral in increasing resilience to floods and thereby augmenting govern-
ment efforts (Everett & Lamond, 2014; Grothmann & Reusswig, 2006; 
Howe, 2011; Oakley et al., 2020). This is also true for Kampala, Uganda’s 
capital city. 

The City’s administrative authority—Kampala Capital City Authority 
(KCCA) seeks ways in which homeowners and residents can contribute 
to resilience-building efforts after the implementation of the Integrated 
Flood Management in Kampala Project (IFMK—a project funded by 
the UN-Habitat) produced models of future urban growth and flooding 
for the city and recommended a series of measures to reduce flooding 
(UN-Habitat, 2013). Some measures included: regular engineering and 
community-based drainage cleaning; sensitization of communities for 
proper sewage management and flood management; increasing infiltra-
tion by planting vegetation and using permeable technologies; widening 
of drainage channels (UN-Habitat); and water harvesting (Nadraiqere, 
2014). From the foregoing, one can observe that like many city-wide 
flood management projects, the IFMK could not explore in-depth, the 
current state and potential of property-level mitigation, except for those 
directly related to hydrological modeling. Besides the fact that much of 
what households can contribute to resilience-building was beyond this 
project, many of the recommendations required household and commu-
nity participation in the resilience-building process. Such participation 
depends on the intrinsic perceptions and motivation of households and 
communities that we focus on in this study by assessing households’ 
coping appraisals.
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This chapter provides insights into the motivations of homeowners and 
residents, from three case study areas with varying risk levels, to imple-
ment specific measures, some of which have been popularized in recent 
years with regards to flood resilience buildings. For example, the chapter 
documents the perceptions of both homeowners and tenants regarding, 
among others, Sustainable Urban Drainage Systems (SuDs), that fall 
under nature-based solutions to flooding (Everett & Lamond, 2014; 
IUCN, 2016; Nadraiqere, 2014). According to the available climate 
change adaptation literature, implementing these approaches has taken 
a slow pace due to path dependence on other engineering approaches 
(Davies & Lafortezza, 2019), and Kampala is no exception. We also 
assess homeowners’ and residents’ potential responses to the govern-
ment’s implementation of engineering solutions in Kampala, which is 
important because as has been established elsewhere, it can cause exces-
sive trust in government efforts may culminate in the reduction of private 
mitigation measures (Terpstra, 2011). 

7.2 Theoretical Framework 

and Literature Review 

7.2.1 Theoretical Framework 

Adoption of flood mitigation measures by households has been associated 
with behavioral processes linked to their perceptions of risk vis-à-vis their 
perceived capacity to protect themselves (Everett & Lamond, 2014). The 
Protection Motivation Theory (PMT; Rogers, 1975), which is among 
the key theories explaining individual risk behavior in Chapter 3 of this 
volume, is arguably the most applied in autonomous and private risk 
mitigation research. PMT relates the implementation of disaster miti-
gation measures to the mental processes of at-risk individuals regarding 
the severity of risk, their ability to cope, the effectiveness of potential 
measures, and the costs of the measures. Figure 7.1 illustrates these 
conceptual links and demarcates the conceptual boundaries of this study. 
In the conceptualization, experiencing a disaster (in this case flooding 
severity), or learning about it, triggers a response process with a binary 
outcome variable (whether to protect oneself or not). The process is 
based on the cognitive assessment of the risk at hand (threat appraisal) 
(Ardaya et al., 2017; Babcicky & Seebauer, 2019; Bubeck et al., 2013), 
the perception of one’s ability to protect oneself; and the perception
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Fig. 7.1 Extend Protection Motivation Theory (Adapted from Bubeck et al. 
[2018]—the current work focuses on concepts within the brown polygon) 

of the effectiveness and costs of mitigation measures at hand (coping 
appraisal). An extension of this formulation brings in additional socio-
economic variables as shown in Fig. 7.1. In this formulation, household 
income, household size, social networks (within the collective efficacy 
thinking [Babcicky & Seebauer, 2020]), education level, and tenure status 
are believed to have an indirect impact on the flood damage mitigation 
level or choice of a flood damage mitigation measure as indicated by the 
blue dashed arrow and direct influence on threat and coping appraisal. 

7.2.2 Past Studies on Homeowners and Residents’ Coping Appraisals 

Most PMT studies proffer insights that are largely related to Global North 
case studies. Moreover, they focus on compounded assessments and do 
not assess it per mitigation measure. Accordingly, studies which document 
factors affecting measure-specific flood coping appraisals by homeowners 
and residents are scarce. Much of the available literature documents 
factors that influence their mitigation behavior or intentions to mitigate
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against flooding or climate change impacts (Botzen et al., 2019; Brody 
et al., 2010; Grothmann & Reusswig, 2006; Koerth et al., 2013; Kreibich 
et al., 2011; Osberghaus, 2015; Poussin et al., 2014; Terpstra,  2011; 
Vávra et al., 2017). Given that measure-specific appraisals are the pathway 
to the eventual adoption of flood coping measures, it is important to 
discuss the factors that influence such decisions by homeowners and resi-
dents to lay some sort of foundation for this study. One key finding in 
these studies is that both homeowners and tenants think that it is the role 
of the government authorities to put up mitigation measures, thereby 
limiting their motivation to self-protect, for example, in Bichard (2012) 
and Terpstra (2011). Related to this, Osberghaus (2015) identified 
interaction effects and concluded that risk-seeking and lower-educated 
homeowners are likely to mitigate even if they expect government aid, 
while risk-averse and highly-educated households do not. More gener-
ally, the source established that homeowners were more likely to mitigate 
against flood risk than tenants. Relating to self-protection with insur-
ance, Antwi-Boasiako (2016), found that homeowners are discouraged 
from putting up flood mitigation measures because insurers tend to inter-
pret them as evidence of more flood risk and therefore demand higher 
premiums compared to properties without measures, yet in fact, private 
measures reduce the flood damage risk. 

There is, however, a growing subset of risk perception and mitiga-
tion studies zooming into subcomponents of the PMT to reveal detailed 
insights and provide component-specific policy recommendations. Such 
studies have concentrated on establishing the determinants of threat 
and coping appraisal and they have revealed mixed results (Babcicky & 
Seebauer, 2017; Bubeck et al., 2018; Fox-Rogers et al., 2016; Schlef 
et al., 2018; Seebauer & Babcicky, 2020) to proffer detailed policy 
recommendations on appraisal elements of the PMT. In this work, we 
concentrate only on the factors influencing coping appraisal. 

While Bubeck et al. (2018) acknowledged the need for assessing 
antecedents of coping appraisal of households per mitigation measure, 
their reporting touches on mitigation types, i.e. structural and non-
structural grouping of measures not necessarily mitigation measure by 
mitigation measure. Only the purchase of insurance is studied as an indi-
vidual measure. Information on coping appraisal and the implementation 
of individual measures is important in situations where local authorities 
would like to know which measures would likely enjoy the support of
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community members and how they could complement private mitigation 
investments. 

Our objective was therefore, to identify influencing factors of coping 
appraisal in a sub-Saharan African city, thereby testing the applicability 
of PMT in a less developed context. We also establish measure-specific 
appraisals that can help to improve the PMT framework while at the 
same time providing insights to Kampala city and other developing world 
cities on how best to harness the potential of homeowners and residents 
to contribute to the flood resilience-building processes. These measure-
specific appraisals are perceived self-efficacy SE); Response Efficacy (RE); 
and Implementation Costs (IC) for raising the floor or rebuilding the 
house; putting up a small dyke; Putting up a pile of sandbags; raising 
sockets; capturing rainwater; planting grass; clearing the drainage; and 
temporarily moving away to a safe place. We used the parts of PMT with 
applicable variables bordered by the brown dashed border polygon in 
Fig. 7.1, having modeled its other parts elsewhere. Below we list five 
research hypotheses that guided this study. 

7.2.3 Research Hypotheses 

We tested the following hypotheses which have guided similar studies 
elsewhere, for example, the first four have guided the work of Bubeck 
et al. (2018), and the 5th is our addition: 

H1: Where the degree of social vulnerability (in terms of income, 
education level, social networks, household size, tenure status, 
gender, and age) is high, households’ perceptions of self-efficacy are 
low and perceptions of implementation costs are high. 
H2: Flood severity is positively correlated with response and self-
efficacy, i.e. where levels of flood severity are high, also the self-
perception of the household’s response efficacy is high. 
H3: Receiving flood-related information is positively correlated with 
perceptions of response and self-efficacy and negatively related to 
perceptions of implementation costs. 
H4: Risk-averse households have lower perceptions of response and 
self-efficacy and higher perceptions of implementation costs. 
H5: Level of mitigation already in place is positively correlated 
with perceptions of self-efficacy and response efficacy, but nega-
tively correlated with perceptions of response costs, i.e. households
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with high levels of mitigation already in place have perceptions 
of high self-efficacy and response efficacy, and perceptions of low 
implementation costs at the same time. 

7.3 Research Design 

7.3.1 Case Study Areas 

Kampala’s population was estimated at 1,750,000 people in 2019 
(KCCA, 2019), 60% of which live in informal settlements (Richmond 
et al., 2018) that increasingly encroach into environmentally sensitive 
areas. This, coupled with its hilly terrain and tropical climate, results in 
increasing flash floods. While the government is making some efforts to 
reduce the impacts of flash floods, homeowners and residents also imple-
ment autonomous measures such as rebuilding the house, raising the floor 
of the house, and building small dykes, among others (Chereni, Sliuzas, 
Flacke, & van Maarseveen, 2020). We carried out a survey in August 
2017, in two high-density settlements—Bwaise III (a slum that first devel-
oped in 1960) and Natete (part planned and part slum that developed in 
1960), and one affluent neighborhood—Ntinda which was established in 
1960. Figure 7.2 shows the study areas.

The settlements have populations of 22,000 (4000 households), 
45,000 (9000 households), and 35,000, respectively (ACTogether, 2014; 
ACTogether Uganda, n.d.; KCCA, 2011). Bwaise and Natete have expe-
rienced much flooding over the past decades while Ntinda began to 
experience floods more recently. Bwaise III has benefited from the 
widening of the Nsooba-Lubigi primary drainage channel by KCCA 
while the other two cases have not yet benefited from such drainage 
investments. 

7.3.2 Sampling and Data Collection 

We used systematic random sampling and interviewed 154 households in 
Bwaise III, 248 in Natete, and 210 in Ntinda (Chereni, Sliuzas, Flacke, & 
2020). We administered a semi-structured questionnaire, completed with 
the help of bi/multilingual research assistants who interpreted the ques-
tions for the respondents (Chereni, Sliuzas, & Flacke, 2020). The 
questionnaire generated data on flood Severity, flood information, threat
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Bwaise III 

Natete 

Ntinda 

Fig. 7.2 Study locations in Kampala

appraisal, coping appraisal, and flood mitigation measures. Table 7.1 
describes the variables observed and modeled in the current work:

7.3.3 Data Analysis 

The data were analyzed using the Statistical Package for Social Science 
(SPSS). In the first step, we correlated all variables (using Spearman’s 
Rho) to identify multicollinearity, at the same time identifying important 
variables influencing coping appraisal elements. Subsequently, important 
factors were included in sets of ordinal regression models estimating 
coping appraisals per measure to quantify the amount of variation in 
the coping appraisal elements they explain, and the proportional odds
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Table 7.1 Explanation of variables 

Main PMT concept Variable Explanation 

Hazard-related factors Willingness to mitigate Ordinal variable ranked 
from 1 (not willing) to 4 
(Highly willing) measured 
per year over the three 
years 

Distance from drainage 
channel 

Ordinal variable ranked 
from 1 (1–50) to 7 
(301 m+) 

Flood Experience (severity) Ordinal variable ranked 
from 0 (no flooding) to 4 
(Extremely high) Solicited 
per mitigation measure 

Duration of residency Ordinal variable ranked 
from  1 (1 year)  to  6  
(20+ years) 

Socio-economic, governance 
and cultural factors 

Property tenure status Ordinal variable ranked 
from 1 (Owner) to 
(Usufruct) 

Size of social network Ordinal variable ranked 
from 1 (no household) to 
4 (6+ households) 

Education level Ordinal variable ranked 
from 1 (Communitarian) 
to 4 (Structural level 2) 

Income Ordinal variable of salary 
brackets ranked from 1 
(0–40,000 UGX) to 10 
(360,001+) 

Household size Ordinal variable ranked 
from 1 (one person) to 6 
(Large family) 

Mitigation measures before 
2017 

Binary variable ranked 
from 1 (yes) and 2 (no) 
solicited per measure 

Age Ordinal variable ranked 
from 1 (15–24 years ) to 
6 (65+ years) 

Coping appraisal Perceived self-efficacy (SE) Ordinal variable ranked 
from 1 (Not able) to 4 
(highly able)—Solicited 
per mitigation measure

(continued)
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Table 7.1 (continued)

Main PMT concept Variable Explanation

Perceived response efficacy 
(RE) 

Ordinal variable ranked 
from 1 (none) to 4 
(more) Solicited per 
mitigation measure 

Perceived Implementation 
costs (IC) 

Ordinal variable ranked 
from 1 (none) to 4 
(more) Solicited per 
mitigation measure 

Threat appraisal 
and flood-related loss 

Perceived likelihood of 
damage 

Ordinal variable ranked 
from 1 (no) to 4 (high), 
Solicited per mitigation 
measure 

Flood-related financial loss Binary variable with 1 
(yes) and 2 (no) Solicited 
per mitigation measure 

Received information about 
flooding 

Binary variable with 1 
(yes) and 2 (no), 
Solicited per mitigation 
measure

of changes in the ranks of explanatory variables relative to the ranks in 
the dependent variables. 

7.4 Results 

7.4.1 Association Between Explanatory Variables and Coping 
Appraisal Elements in the 5 Hypotheses 

In this section, we correlate the explanatory variables and measure-specific 
appraisal elements, (i.e. perceptions of self-efficacy; response efficacy; and 
implementation costs). The measures common in Kampala as presented in 
Sect. 7.2 above are: raising the floor or rebuilding the house, putting up 
a small dyke; piling up sandbags; raising electric sockets; capturing rain-
water; planting grass; clearing the drains; and temporarily moving away 
to a safe place. 

In Table 7.2, we provide a snippet of descriptive statistics of some 
explanatory variables to enable a quick understanding of the socio-
economic statuses and a total number of households that we interviewed. 
The results show small ratios of homeowners to tenants in all three areas
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and more male respondents. The mode income bracket for Natete is the 
lowest on the income brackets scale while in Ntinda it is the highest 
income bracket. In Bwaise III, it is the third-lowest bracket. Regarding 
the highest education attained by a household member, ‘high school level’ 
is the mode for Bwaise III and Natete while for Ntinda it is ‘tertiary level.’ 
Flooding is more severe in Natete, followed by Bwaise III, and lastly 
Ntinda. Table 7.3 provides the correlation coefficients of these and other 
variables with the measure-specific coping appraisal elements explained 
above.

7.4.2 Association Between Social Vulnerability and Flood Coping 
Appraisal 

Gender, age, household income, household size, size of the social 
network, the status of the house, the status of the land, and the highest 
level achieved by a family member constituted the social vulnerability 
component in this hypothesis (Bubeck et al., 2018). Tables 7.3 (Bwaise 
III), 7.4 (Natete), and 7.5 (Ntinda) above show that these and other 
explanatory variables covered in the subsequent sections have significant 
relationships with some coping appraisals of different mitigation measures. 
We found that gender was associated with self-efficacy in certain measures, 
though not in all cases. Females had lower perceived self-efficacy for 
raising power sockets (hereafter SE sockets) in Bwaise III and Ntinda but 
not in Natete. In Ntinda, females also had lower perceived self-efficacy 
for raising floor (hereafter, SE Rfloor or rebuilding) levels than men.

Older people perceive that they are more able to raise the floor/rebuild 
the house and/or clean the drainage in Bwaise III while in Ntinda people 
perceive the measure to be too costly compared to the younger age 
groups. In Natete, older people perceive capturing rainwater and clearing 
the drainage to be effective ways to mitigate against flooding compared 
to the younger age groups. It is however important to note that the age 
groups that include the aged (65+ years) had very few respondents and 
therefore, this conclusion should be adopted with caution. 

Households that earn more perceive that they can raise the floor or 
rebuild the house, and raise power sockets in Bwaise III. They however 
perceive raising sockets and planting grass to be costly. In Natete, house-
holds which earn more perceive that they can raise the floor or rebuild and 
put goods in higher places, but not able to put up small dykes and piles 
of sandbags. In line with their perceptions of ability, they perceive putting
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goods in higher places and raising sockets to be effective measures against 
flood damage while to them, sandbags are costly to implement. They 
further perceive capturing rainwater as an effective measure. Surprisingly, 
they perceive small dykes to be effective as well. 

Homeowners were found to perceive themselves as more able to put 
up piles of sandbags in Bwaise III. In Natete, they have a high perceived 
ability to raise the floor or rebuild the house, put up a small dyke, capture 
rainwater, and plant grass. 

The highest education level attained by a household member is posi-
tively associated with perceived self-efficacy for raising sockets in Bwaise 
III and Natete. Over and above, in Natete, highest education was 
positively associated with perceived self-efficacy for raising the floor or 
rebuilding and raising sockets; perceived response efficacy for planting 
grass and clearing drainage; and perceived implementation costs for 
moving away and putting goods high. In Ntinda, highest education was 
positively associated with perceptions of response efficacy for putting up 
small dykes, planting grass, capturing rainwater, moving away, putting 
goods high, and perceived implementation costs for putting goods in 
higher places. It is negatively associated with perceived self-efficacy for 
putting up piles of sandbags; capturing rainwater; clearing drainage; and 
temporarily moving away. It is also negatively associated with perceived 
implementation costs for capturing rainwater. 

Other variables related to social vulnerability (i.e. household size and 
size of social network) have significant relationships with coping appraisals 
in Natete and Ntinda. In Natete, the bigger the household size, the 
higher the perceptions of perceived self-efficacy for raising the floor or 
rebuilding the house, putting up a small dyke, and capturing rainwater. 
The bigger the social network, the higher the self-efficacy for raising 
the floor or rebuilding the house, putting up sandbags, capturing rain-
water, planting grass, and clearing the drainage. Bigger social networks 
are also positively correlated with perceived implementation costs for 
putting up a small dyke. In Ntinda, the bigger the household size 
the higher the perceived self-efficacy for capturing rainwater, planting 
grass, and clearing drainage; and the lower the perceived self-efficacy 
for moving away. Bigger households are also negatively correlated to 
perceived response efficacy for capturing rainwater, moving away to safe 
places, and raising goods high. The bigger the social network the higher 
the: perceived self-efficacy for raising the floor or rebuilding the house; 
perceived response efficacy for planting grass; and response efficacy for 
moving away. Perceived implementation costs for raising sockets, putting
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up sandbags, moving away, and raising goods high are also positively 
correlated with bigger social networks. 

7.4.3 Influence of Flood Severity and Loss on Perceptions 
Self-Efficacy, Response Efficacy, and Implementation Costs 

Flood severity is associated with coping appraisal elements for very few 
measures. In Bwaise III, it positively associates with SE sandbags, RE 
capturing rainwater, and IC capturing rainwater. In Natete, the higher 
the flood severity, the lower the perception of self-efficacy for capturing 
rainwater, and in contrast, the same is associated with a higher perception 
of self-efficacy for elevating goods. In Ntinda residents who suffered high 
flood severity perceived moving away as an effective way of mitigating the 
impacts of floods. 

Homeowners and residents who experienced flood-related property 
damage in Bwaise III perceived themselves as unable to pile up sandbags 
but, at the same time, perceived capturing rainwater to be an effective 
flood mitigation measure. In Natete, having suffered flood-related prop-
erty damage is associated with perceptions of low self-efficacy for Rfloor 
or rebuilding, piling up sandbags, capturing rainwater, raising sockets, 
clearing drainage, and putting goods high. At the same time, people who 
suffered flood-related property damage perceive planting grass to be an 
effective mitigation measure. They also perceive the costs of putting up 
small dykes, raising sockets, and clearing drainage to be lower. In Ntinda, 
having suffered flood-related property damage is associated with percep-
tions of lower self-efficacy for Rfloor or rebuilding, small dyke, sandbags, 
clearing the drainage, moving away, and putting goods high. Households 
that suffered such damage also perceive the costs of capturing rainwater 
to be lower. 

Having suffered from flood-related health problems largely associated 
negatively with all coping appraisal elements with which it manifests 
significant relationships in Bwaise III and Natete. In the former, house-
holds that suffered it have lower SE for putting up sandbags and plating 
grass and higher SE for capturing rainwater. It also leads to perceptions of 
lower RE for capturing rainwater. In Natete, having suffered flood-related 
health problems is associated with lower SE for Rfloor or rebuilding, 
small dyke, sandbags, capturing rainwater, clearing drainage, and putting 
goods high. It is also associated with lower RE for Rfloor or rebuilding, 
but higher RE for planting grass. Lastly, it associates with lower IC for
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small dykes, raising sockets, and clearing drainage. In Ntinda, it nega-
tively associates with SE for Rfloor or rebuilding, sandbags, and clearing 
drainage, but positively relates with SE capturing rainwater. It also posi-
tively relates to RE planting grass, capturing rainwater, moving away, and 
putting goods high. In terms of implementation costs, it is negatively 
associated with capturing rainwater. 

Homeowners and residents who incurred flood-related financial costs 
have perceptions of lower SE for Rfloor, capturing rainwater, and clearing 
drainage; and higher SE for sandbags and planting grass in Bwaise III. 
They also have lower RE for capturing rainwater, clearing drainage, and 
IC for sandbags. In Natete and Ntinda, suffering flood-related finan-
cial costs has a negative association (significant relationships considered) 
with coping appraisals of all but one measure (RE planting grass). In the 
former, it is negatively associated with SE Rfloor or rebuilding, small 
dykes, sandbags, capturing rainwater, clearing drainage, raising goods 
high; RE Rfloor or rebuilding; and IC small dykes, raising sockets, and 
clearing drainage. In the latter, it is negatively associated with SE for 
Rfloor or rebuilding, small dykes, sandbags, clearing drainage, moving 
away, and IC sandbags capturing rainwater. 

Distance from the drainage channel has significant relationships with 
very few appraisals, especially in Bwaise III and Natete. In Bwaise III, 
the longer the distance from the channel, the higher the perceptions of 
implementation costs for clearing the drainage channel, and the lower the 
perceptions of implementation costs for capturing rainwater. In Natete, 
the longer the distance from the channel, the higher the perception of 
response efficacy for planting grass. In contrast, the variable is negatively 
correlated with all the appraisals (where the relationship is significant) in 
Ntinda. These are SE sandbags, SE moving away, SE raising goods high, 
IC Rfloor or rebuilding, and IC capturing rainwater. 

The longer households have lived at their current location, the higher 
the perceptions of SE for Rfloor or rebuilding, sandbags, raising sockets, 
planting grass, raising goods high; and RE for raising goods high in 
Natete. The variable however relates negatively with perceptions of imple-
mentation costs of capturing rainwater. In Ntinda, living in a place longer 
positively correlates with perceptions of SE for raising sockets and for 
panting grass, but negatively correlates to perceptions of RE for capturing 
rainwater, IC for Rfloor or rebuilding, and IC for moving away.
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7.4.4 Influence of Receiving/Looking for Flood-Related Information 
on Perceptions of Self-Efficacy, Response Efficacy, 

and Implementation Costs 

In Natete, flood-related information seeking is positively correlated with 
perceptions of SE for putting up sandbags and RE for raising goods high; 
negatively correlated to perceptions of RE for Rfloor or raising the house 
and for raising sockets, IC for small dykes, raising sockets planting grass, 
moving away, and raising goods high. In Ntinda, it negatively corre-
lates with perceptions of SE for Rfloor or rebuilding, RE for Rfloor or 
rebuilding, RE for small dykes, planting grass, raising goods high, and for 
sandbags and IC sandbags. 

Having received flood-related information in Natete is positively 
related to SE raising goods high, RE moving away, RE raising goods 
high, RE clearing drainage, IC sandbags, IC planting grass, and IC raising 
goods high. In Ntinda, it is positively related to SE raising sockets high 
and negatively correlated to SE capturing rainwater; SE clearing drainage 
and RE capturing rainwater. It is also positively correlated to RE raising 
goods high, IC for planting grass, Rfloor or rebuilding, small dyke, 
sandbags, moving away, and raising goods high. 

7.4.5 Influence of Risk Aversion (Willingness to Spent 
on Mitigation) on Perceptions of Self-Efficacy, Response 

Efficacy, and Implementation Costs 

Risk aversion is generally positively correlated with appraisals for more 
measures compared to any other explanatory variable (i.e. when one 
combines responses from the three case study areas). In Bwaise III, it is 
positively related to perceptions of SE for Rfloor, small dykes, sandbags, 
capturing rainwater, and clearing drainage; RE for capturing rainwater; 
and IC clearing the drainage, raising sockets, planting grass, and putting 
up sandbags. In Natete, it positively correlates with perceptions of SE 
for raising sockets and clearing drainage; RE of Rfloor or rebuilding, 
raising sockets, capturing rainwater, and planting grass; and IC small 
dykes, raising sockets, planting grass, capturing rainwater, moving away, 
and raising goods high. In Ntinda, it positively correlates with percep-
tions of SE for Rfloor or rebuilding, small dykes, sandbags, planting grass, 
raising sockets, clearing drainage, and raising goods high; and IC raising 
sockets, planting grass, sandbags, and capturing rainwater. It is, however,
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negatively related to RE of Rfloor or rebuilding, small dykes, planting 
grass, capturing rainwater, clearing drainage, moving away, and raising 
goods high. 

7.4.6 Influence of Existing Mitigation Measures on Perceptions 
of Self-Efficacy, Response Efficacy, and Implementation Costs 

Having existing mitigation measures is by and large related to positive 
appraisals in all three case study areas. It is positively related to perceptions 
of Self-efficacy for Rfloor, small dykes, raising sockets, and raising goods 
high, and IC raising goods high in Bwaise III. It has a negative association 
with perceptions of IC sandbags only. In Natete, it shows a positive asso-
ciation with all appraisals with which the relationship is significant. These 
are self-efficacy for Rfloor or rebuilding, small dykes, capturing rainwater, 
raising sockets, clearing drainage, and raising goods high; RE of Rfloor or 
rebuilding, raising sockets, capturing rainwater, and clearing drainage; IC 
raising sockets and putting goods high. In Ntinda, it positively correlates 
with SE for Rfloor or rebuilding, small dykes, sandbags, capturing rain-
water, clearing drainage, raising sockets, planting grass, clearing drainage 
and raising goods high; RE dykes, sandbags, capturing rainwater, and 
raising goods high; and IC Rfloor or rebuilding and capturing rainwater. 

7.5 Regression Analyses 

of Flood Coping Appraisals 

We ran 72 models for all coping appraisal elements per measure and only 
18 (4 for Bwaise III, 8 for Natete, and 6 for Ntinda) satisfied all fitness 
criteria. That is having a difference between the final model and the ‘inter-
cept only’ model with a p-value lower than 0.05; passed the goodness of 
fit test (p > 0.05); and the test of parallel lines (p > 0.05). For more 
on this, please refer to supplementary material. In the next section, we 
present results from the 18 models, the amount of variation in the coping 
appraisal element explained in them, the explanatory variables with signif-
icant p values, and their levels’ proportional odds ratios of influence on 
the levels of the dependent variables. 

In Bwaise, models for SE clearing drainage (Nagelkerke R Square: 
0.337), SE raising goods high (N. R Square: 0.187), SE capturing rain-
water (N. R Square: 0.220), and RE small dykes (N. R Square: 0.136) 
fulfilled the above-mentioned criteria (Table 7.6).
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Table 7.6 Significant proportional odds ratios of influence in the coping 
appraisal models in Bwaise III 

Model Influencing factors and 
direction of influence 

Proportional odds Wald 
statistic 

p-
value 

SE clearing 
drainage 

Willingness to spent 
Not willing (−) 0.30 10.800 0.001 
Somewhat willing 

SE raising 
goods high 

Implemented measures before 2017 
Nothing (−) 0.06 13.282 0.000 
Communitarian 

SE capturing 
rainwater 

Received flood-related information 
Yes (+) 3.60 8.758 0.005 
No 
Willingness to spent on mitigation 
Somewhat willing (−) 0.12 3.879 0.049 
Willing 

RE small dykes Looked for flood-related information 
Yes (+) 6.00 11.757 0.010 
No 
Received flood-related information 
Yes (−) 0.40 6.268 0.012 
No 

From Table 7.6, one can observe that generally very few explanatory 
variables had a significant influence on very few levels likewise. For SE 
clearing drainage, willingness to spend on mitigation showed significant 
negative influence in the lower levels—those who were not willing were 
0.3 times less likely to have a higher perception of ability compared to 
those who were somewhat willing. For SE raising goods high, measures 
implemented before 2017 had significant a negative influence on the 
lower levels as well. Households which had done nothing were 0.06 
times less likely to have a higher perception compared to those who 
had been involved in communitarian mitigation. Regarding perceptions of 
SE capturing rainwater, receiving flood-related information and willing-
ness to spend had positive and negative significant influences respectively. 
Households which had received information about flooding were 3.6 
times more likely to perceive themselves as able compared to those who 
had not, and those who were somewhat willing were 0.12 times less likely 
to perceive themselves as able. Regarding perceptions of RE for small 
dykes, households which had looked for flood-related information were 6
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times more likely to perceive the measure as effective compared to those 
which had not. Those who had received flood-related information were 
0.4 times less likely to perceive small dykes as effective compared to those 
who had not. 

Table 7.7 shows the regression outputs for Natete. One can observe 
that, the SE Rfloor or rebuilding, SE small dykes, SE sandbags, SE 
capturing rainwater, SE raising goods high, RE Rfloor and rebuilding, 
RE moving away, IC Capturing rainwater models fulfilled fitness criteria. 
The first column provides the N. R Square values of these models which 
indicate the amount of variation in the dependent variables attributable 
to change in the scale levels of explanatory variables. The second column 
provides the explanatory variables, their levels, and the direction of 
influence of these levels (from the bottom upwards) on the dependent 
variables (coping appraisal elements). In the third column, the propor-
tional odds of these influences are provided with their significance values 
provided in column 5.

In the first model, the N. R square is the highest. To begin with, 
household income has a small significant negative influence across 8 of 
the 10 levels. The highest influence is in the 240,001–280,000 UGX 
income bracket. Households in this bracket were 0.014 times less likely 
to perceive themselves as able, compared to those who earned between 
280,001 and 320,000 UGX. The cumulative influence of the other levels 
can be deduced by observing the proportional odds column likewise. 

Mitigation measures implemented before 2017 also had a negative 
influence on the perceptions of self-efficacy for Rfloor/rebuilding the 
house. Households that had at most put up a dyke/heap of sandbags were 
0.07 times less likely to perceive themselves as able to raise the floor or 
rebuild the house compared to those who had actually implemented the 
measure. Households that had at most raised sockets were 0.06 times less 
likely to perceive themselves as able compared to those who had put up 
at most a small dyke/hip of sandbags. In turn, households that had at the 
most implemented non-structural measures like moving away or putting 
goods in higher places were 0.08 times less likely to perceive themselves 
as able to raise the floor or rebuild the house compared to those who 
had at most managed to raise their sockets. One can therefore conclude 
that perception of the ability to implement the most effective mitigation 
measure is strongly influenced by perceptions of self-efficacy. 

With regards to the SE small dykes model, past mitigation efforts, 
the status of the house, and income had significant contributions to
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explaining the variation. The table above illustrates that households that 
had at most raised the sockets were 0.8 times less likely to perceive them-
selves as able compared to those that had put up a pile of sandbags 
or built a dyke. Those who had done nothing at all were 0.5 times 
less likely to perceive themselves as able compared to those who had 
implemented communitarian measures. Homeowners were six times more 
likely to perceive themselves as able compared to tenants and households 
that earned 40,001–80,000. In turn, those in the latter were 5 times 
more likely to perceive themselves as able compared to those who earned 
80,001—120,000 UGX. In summary, households that had not put up a 
small dyke or a pile of sandbags were unlikely to perceive themselves as 
able to implement it, and having a secure property tenure, and a higher 
income is likely to influence a positive perception of the ability to put up 
the measure. 

Having looked for flood-related information, having suffered flood-
related health problems, and having incurred flood-related financial costs, 
significantly explain variation in the SE sandbags model. Households 
which had looked for information were 0.2 times more likely to perceive 
themselves as able compared to those which had not. Those who had 
incurred flood-related financial costs were 3 times less likely to perceive 
themselves as able compared to those who had not, and those who 
had suffered flood-related health problems were 2 times less likely to 
perceive themselves as able. Therefore, information-seeking behavior posi-
tively influences how one judges his ability to put up sandbags while 
flood-related loss and health problems negatively influence the judgment. 

In the SE capturing rainwater model, flood severity and flood-related 
property damage significantly explain variation in the coping appraisal 
element. Households that had experienced flood depth up to feet level 
for less than 3 days were 18 times less likely to perceive themselves as 
able compared to those who had experienced flooding up to knee height. 
In other words, households that suffered more severe floods were likely to 
perceive themselves as able to capture rainwater. Having incurred flood-
related property damage caused households to view themselves as unable 
to capture rainwater. Households that suffered damage were 3 times less 
likely to perceive themselves as able compared to those which had not. 

The SE raising goods high model had the second-highest Nagelkerke 
R Square suggesting a significant amount of variation explained by the 
independent variables. This is also evident in the high proportional odds 
of changes in the dependent variable levels relative to the changes in the
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explanatory variable levels. The explanatory variables which significantly 
influenced the coping appraisal elements to include flood-related prop-
erty damage, size of the social network, past mitigation, having received 
information, and status of the house. Households that had experienced 
flood-related property damage were 6 times more likely to perceive them-
selves as able compared to those who did not. Surprisingly, households 
that had a network of between 5 and 6 households were seven times 
more likely to perceive themselves as able compared to those who had 
six-plus. Households that were networked to only one household were 4 
times more likely to perceive themselves as able compared to those who 
were networked to 2–3 households. 

Households that had at most put up a dyke or heap of sandbags were 
3.7 times less likely to perceive themselves as able compared to those 
who had raised the floor or rebuilt the house. Households which had 
done nothing were 0.04 times less likely to perceive themselves as able 
compared to those who had participated in communitarian measures. The 
status of the house had a very high influence on the perception of the 
ability to raise goods high. Homeowners were 32,736,460 times more 
likely to perceive themselves as able compared to tenants. 

For the RE Rfloor and rebuilding model, the status of the house is the 
only explanatory variable that shows a significant contribution. Home-
owners were five times more likely to perceive the measure as effective 
compared to tenants. The model for RE moving away also has only 
one explanatory variable—received flood-related information. The results 
show that households which had received information about floods were 
0.6 times more likely to perceive moving away to a safe place as an 
effective measure compared to those which had not. 

In the IC Capturing rainwater model, only willingness to spend on 
mitigation showed a significant contribution in explaining the variation. 
Households which were not willing to spend were 4 times less likely to 
perceive it as a costly measure compared to those which were somewhat 
willing. 

The appraisal models that fulfilled fitness criteria were fewer—6 in 
Ntinda. Table 7.8 presents the proportional odds of changes in the coping 
appraisal elements relative to changes in the levels of explanatory variables.

In the SE capturing rainwater model, past mitigation measures showed 
significant influence on the changes across the levels of the coping 
appraisal element. Households which had at most put up a dyke or a 
pile of sandbags were 3 times more likely to perceive themselves as able
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compared to those who had raised the floor or rebuilt the house. Those 
who had at most raised their sockets were 4 times more likely to perceive 
themselves as able compared to those who had put up a small dyke or pile 
of sandbags. Lastly, households that had done nothing were 0.027 less 
likely to perceive themselves as capable compared to those that had partic-
ipated in communitarian measures. One can observe that it is only those 
who had done nothing at all who were less likely to perceive themselves 
as able to capture rainwater. 

In the RE Rfloor or rebuilding model, households which had looked 
for flood-related information were 4.5 times less likely to perceive the 
measure as effective compared to those that did not. Risk aversion, 
measured by the level of willingness to spend on mitigation had a posi-
tive influence on perceptions of response efficacy for this measure. Those 
who were not willing were 4 times more likely to perceive the measure as 
effective compared to those who were somewhat willing. The RE moving 
away from the current premises model had the size of social network as 
the only explanatory variable showing significant influence. Households 
which had no social network were 0.06 times less likely to perceive the 
measure as effective compared to those that were connected to between 
1 and 2 members. This confirms the importance of having friends and 
relatives who can accommodate one’s family during floods. 

In the IC small dyke model, receiving flood information positively 
influences perceptions of implementation costs of small dykes. House-
holds which received flood-related information were 0.3 times more likely 
to perceive the measure as costly compared to those that had not received 
it. The IC sandbags model has four variables with significant contri-
bution—the size of the social network, willingness to mitigate, having 
looked for flood-related information, and having received flood-related 
information. Households with no social network were 0.3 times more 
likely to perceive the measure as costly compared to those networked with 
between 1 and 2 households. 

Willingness to implement also positively influences perceptions of 
implementation costs of small dykes. Households which were not willing 
to spend on mitigation were 0.3 times more likely to perceive the measure 
as costly compared to those that were somewhat willing. Those that 
looked for flood-related information were 3 times less likely to perceive 
the measure as costly compared to those that did not. Households which 
received flood-related information were 0.46 times more likely to perceive 
the measure as costly to implement compared to those that did not.
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Regarding IC raising goods high, males were 1.8 times less likely to 
perceive the measure as costly than females, and households which had 
no social network were 0.27 times more likely to perceive the measure as 
costly compared to those networked to between 1 and 2 households. 

7.6 Discussion 

The results show that the contribution of most appraisal factors in the 
models is in line with the assumptions in the conceptual framework and 
other findings in the literature. In this section, we discuss these relation-
ships taking note of the differential contribution in the rank levels in the 
data to provide policy-specific recommendations for different groups of 
respondents. 

The finding that females perceive lower self-efficacy for structural 
measures than males in all the three case study areas is in line with other 
findings from the African context in the literature (Adzawla et al., 2019). 
Given that implementation of many structural measures is labor-intensive, 
less muscular genders would naturally perceive lower self-efficacy regard-
less of case-specific attributes as in Sultana (2010). The contribution of 
age is in contrast with Bubeck et al.’s (2013) and Fox-Rogers et al.’s 
(2016) observation that it negatively relates to SE structural measures 
in Europe. Older people in Bwaise III perceive themselves as able to 
raise the floor or rebuild the house. Regarding implementation costs, 
our study concurs with part of these authors’ findings that it positively 
contributes to high-cost perceptions. By and large, our findings confirm 
the findings in the literature about income that it positively contributes 
to perceptions of SE and RE for structural measures and non-structural 
measures, but negatively to perceptions of IC for non-structural measures. 
The cumulative odds in the SE Rfloor or raising the house were very 
small though. Our study further established that the same relationship 
exists with structural measures, especially putting a barricade of sandbags. 
However, income negatively correlates with perceptions of SE for lower-
cost structural measures, i.e. small dykes and sandbags in Natete. This can 
be explained by the context of informality—where the less the income one 
has, the less likely he/she can hire specialized help, and the more he/she 
believes that he/she can do it herself and vice versa. Like what obtains 
in the literature, tenure security in terms of the status of house occupa-
tion positively relates with perceptions of SE sandbags in Bwaise and for 
Rfloor, small dyke in Natete. Additionally, in our case, it also positively
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contributes to SE capturing rainwater and planting grass. By extension, 
this shows that tenants are not much prepared to make any investments, 
even small ones. This observation is strengthened by the comments which 
were given in which some tenants indicated that any improvement was the 
responsibility of the landlord/lady. 

In the literature, education is documented as contributing to lower 
perceptions of SE and RE for structural measures which our results 
contrast, especially those from the 2 slum areas. However, our results 
from Ntinda—the affluent neighborhood partly concur with this asso-
ciation. This can be explained by the fact that the characteristics of 
respondents in that area are almost similar to those studied in the cited 
literature in terms of social status. Regarding the size of the social 
network, our findings confirm Bubeck et al.’s (2013) findings of a 
positive contribution to perceptions of SE and RE for both structural 
and non-structural measures but are not in agreement with its negative 
contribution to perceptions of implementation costs for non-structural 
measures documented in the literature. The positive contribution of 
perceptions of IC for non-structural measures can signal the fact that 
when the emergency hits, altruism will not exist. A study by Babcicky 
and Seebauer (2017) in Austria explained this fact using the hypothesis 
of the ‘two faces of social capital.’ This refers to a situation where recipi-
ents of help continue to expect help without putting measures to protect 
themselves and worse still, do not help others (breaking reciprocity that 
should sustain a network), leading to broken social networks. 

Results on the influence of past flood damage experience from all three 
cases which we studied are in stuck contrast with Bubeck et al.’s (2013) 
and Seebauer and Babcicky’s (2020) findings of a positive relationship 
with structural measures. Those who suffered damage perceived lower SE 
for structural measures. In these communities, it shows that instead of 
suffering flood-related damage motivating households to protect them-
selves from similar events in the future, it actually incapacitates them. 
Additionally, they feel that low-cost measures such as piling sandbags and 
planting grass are ineffective. In other words, such measures do not offer 
protection as they would require, especially where flood severity is high. 
Regarding willingness to mitigate/risk avoidance, our results from all the 
three cases confirm previous findings in the literature that willingness 
to mitigate/risk avoidance positively correlates with perceptions of SE 
and RE for both structural and non-structural measures, but those from 
Ntinda contradict it. Looking for flood-related information negatively
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associates with the same, and having implemented costly flood mitiga-
tion measures positively relates with SE and RE for both structural and 
non-structural measures, but negatively correlates with IC sandbags in 
Natete. 

7.7 Conclusions and Recommendations 

Our study sought to establish motivating factors for measure-specific 
coping appraisal in a Sub-Saharan African context comparing slum and 
non-slum contexts. By and large, the factors influencing flood coping 
appraisals as postulated in the PMT do apply in all three case study areas. 
However, we established some context-specific differences from what has 
been observed in the developed world contexts as reported by the very 
little existing literature on this topic and level of detail. 

First, income negatively influences perceptions of SE for lower-cost 
structural measures because, in informal economies, those with lower 
incomes tend to do manual jobs themselves. Second, our findings from 
the affluent neighborhood confirm what past studies report—that higher 
education is associated with lower perceptions of SE for structural 
measures by contrast with what was found in the slum areas. Here too, 
we expect that income is playing a role since it is correlated with educa-
tion level. Third, social capital does not necessarily lead to perceptions of 
lower costs of implementing non-structural measures, which may signal 
weak social networks (Babcicky & Seebauer, 2017). Fourth, instead of 
past flood damage motivating households to do more to protect them-
selves in the future, we see evidence that such events incapacitate them 
and undermine their sense of resilience. This suggests that low severity 
but high-frequency floods, such as those in Kampala, can have significant 
impacts on the resilience of affected communities which should not be 
underestimated in flood risk reduction strategies and programs. 
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